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[ooi2] mmc. m 1 *5«fctfEi2 *#f.ur*^ 
K^siMSii f c s £mc~o^-cmm?z. 

0©25JSfgl lrtfC. ^©rt(IiJ«:»:|-mM5©^-7 
#X O G * 84&«S o r «i 0 fcwa«w«tt-c* smug 

h g *mffibxftmwvmf&irzmm&!£)m f 
^-^12 (ommitcmmm^ 1 4 t^ftx/d&wiif- 
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US6(cMWIIttKB2 0©*S*/NS<r*4. ffio 
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* NOTICES * 




JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has. been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



(57) [Abstract] 

[Technical problem] It aims at offering the fuel evaporator which can make the height of a fuel 
evaporator low and can lessen heat loss from piping of the heating medium for higher 
temperature which carried out catalyzed combustion and was generated to the outside of a 
system. 

[Means for Solution] Let the fuel evaporator characterized by having the thermal tube which lets 
the heating medium for higher temperature which can evaporate a liquid Hara fuel pass, and 
having the catalyzed combustion section 14 which burns the burned body into said thermal tube 
12 in the fuel evaporator which has the evaporation chamber which evaporates said liquid Hara 
fuel with the heat obtained from said thermal tube be a solution means. 
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[Translation done.] 
* NOTICES * 

JPO and IMCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel evaporator characterized by having the thermal tube which lets the heating 
medium for higher temperature which can evaporate a liquid Hara fuel pass, and having the 
catalyzed combustion section which burns the burned body into said thermal tube in the fuel 
evaporator which has the evaporation chamber which evaporates said liquid Hara fuel with the 
heat obtained from said thermal tube. 

[Claim 2] The fuel evaporator according to claim 1 characterized by equipping the part except 
said evaporation chamber having adjoined the catalyzed combustion machine contiguous to said 
evaporation chamber with the heating-medium-for-higher-temperature path as for which said 
heating medium for higher temperature after evaporating said liquid Hara fuel carries out 
conduction. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel evaporator equipped with the catalyzed 
combustion section which burns the burned body inside the thermal tube of the evaporation 
interior of a room in more detail about the fuel evaporator of the liquid Hara fuel in a fuel cell 
system. 
[0002] 

[Description of the Prior Art] A fuel cell system is a generation-of-electrical-energy system 
which made the nucleus the fuel cell which generates electricity by supplying the oxidation gas 
containing oxygen to the oxygen pole (anode plate) of a fuel cell while supplying it to the 
hydrogen pole (cathode) of a fuel cell by making hydrogen into fuel gas. This fuel cell system 
transforms chemical energy into direct electrical energy, and since there are very few discharges 
of having high generating efficiency or harmful matter, it attracts attention recently. 
[0003] The fuel evaporator used by the conventional fuel cell system is indicated by Japanese 
Patent Application No. No. 125366 [11 to ]. The inlet-port section 1 14 for this fuel evaporator 
100 to introduce into the body 110 of an evaporator the combustion gas HG which is the heating 
medium for higher temperature generated by burning the burned body in catalytic reaction in the 
catalyzed combustion machine, as shown in drawing 6 , Conduction of said combustion gas HG is 
carried out to the inside from inlet-port section 1 12a of the thermal tube 1 1 2 of U typeface to 
outlet section 1 12b. With the evaporation chamber 1 1 1 which makes it evaporate with the heat 
which can obtain the liquid Hara fuel floor line injected by the outside surface of said thermal 
tube 112 from the original fuel injection equipment 140 from said combustion gas HG The 
combustion gas path 113 established in inferior-surface-of-tongue 1 1 OA of an evaporation 
chamber 111 in which said combustion gas HG after evaporating the liquid Hara fuel floor line 
carries out conduction, The principal part consists of hot spots 130 formed from the overheating 
room 132 and the steamy tube 131 for overheating the original fuel gas FG which evaporated in 
said evaporation chamber 1 1 1 by the combustion gas HG which went via said combustion gas 
path 113. 

[0004] As mentioned above, an operation of the conventional fuel evaporator 100 constituted is 
described. The combustion gas HG which is the heating medium for higher temperature which 
the burned body was burned and was generated with the catalyzed combustion vessel which is 
not illustrated is introduced into the inlet-port section 1 14 of the body 1 10 of an evaporator. 
The combustion gas HG introduced into the inlet-port section 114 passes from inlet-port 
section 1 12a in the thermal tube 1 12 which carried out U typeface in an evaporation chamber 
1 1 1 to outlet section 1 12b from a top to the bottom, and evaporates the liquid Hara fuel floor 
line injected by the outside surface of said thermal tube 1 1 2 with the original fuel injection 
equipment 140 in an evaporation chamber 111. Next, combustion gas HG after evaporating said 
liquid Hara fuel floor line is led to the overheating room 132 of a hot spot 130 via the combustion 
gas path 1 13, and overheats further the original fuel gas FG which evaporated in the evaporation 
chamber 1 1 1 from the outside of the steamy tube 131. The overheated original fuel gas FG is 
introduced to the reforming machine which is not illustrated, and combustion gas HG after 



file://C:¥Documents%20and%20Settings¥oshino.h¥My%20Documents¥JPOEn¥JP-... 2004/12/06 



. JP-A-2001 -132909 



5/14 K— V 



overheating original fuel is discharged out of a system as exj^fet gas. 

[0005] However, in order that the conventional fuel evaporator 100 ^^it establish the 
combustion gas path 1 13 in inferior-surface-of-tongue 1 1 0A of the evaporation chamber 1 1 1 of 
the body 110 of an evaporator as shown in drawing 6 or might adjoin and form the catalyzed 
combustion machine which is not illustrated in inferior-surface-of-tongue 1 1 0A of an 
evaporation chamber 111, when the height H1 of the whole fuel evaporator 100 became high and 
a fuel cell system was carried in a car, it had the problem that a car height will become high. 
Moreover, when a catalyzed combustion machine was adjoined and formed in inferior-surface- 
of-tongue 1 1 0A of an evaporation chamber 111, there was a problem that the amount of 
potential heat of the hot combustion gas HG which there is heat loss to the outside of a system 
by the way (temperature-reduction deltaT=20~30 degree C), and occurred with the catalyzed 
combustion vessel with much trouble of piping from the outlet of a catalyzed combustion 
machine to the thermal tube 1 12 in an evaporation chamber 1 1 1 will become useless. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the fuel evaporator 
which can be made in order to solve said technical problem, can make the height of a fuel 
evaporator low, and can lessen heat loss from piping of the heating medium for higher 
temperature which carried out catalyzed combustion and was generated to the outside of a 
system. 
[0007] 

[Means for Solving the Problem] The place which makes into the summary of invention indicated 
by claim 1 for solving said technical problem is characterized by to have the thermal tube which 
lets the heating medium for higher temperature which can evaporate a liquid Hara fuel pass , and 
to have the catalyzed combustion section which burns the burned body into said thermal tube in 
the fuel evaporator which has the evaporation chamber which evaporates said liquid Hara fuel 
with the heat obtained from said thermal tube . 

[0008] By preparing the catalyzed combustion section which burns the burned body by the 
catalyzed combustion reaction inside the thermal tube of the evaporation interior of a room, and 
considering as the configuration which unified the catalyzed combustion machine and the fuel 
evaporator, conventionally, the installation tooth space of a catalyzed combustion machine 
provided for the preceding paragraph of a fuel evaporator is made unnecessary, and height H of 
the whole fuel evaporator can be made small. Consequently, the car height when carrying a fuel 
cell system in a car can be made small. Moreover, the heat loss from piping from a catalyzed 
combustion machine to the thermal tube of a fuel evaporator to the outside of a system is lost 
by considering as the unified configuration. 

[0009] The place made into the summary of invention indicated by claim 2 for solving said 
technical problem is a fuel evaporator according to claim 1 characterized by equipping the part 
except said evaporation chamber having adjoined the catalyzed combustion machine contiguous 
to said evaporation chamber with the heating-medium-for-higher-temperature path as for which 
said heating medium for higher temperature after evaporating said liquid Hara fuel carries out 
conduction. 

[0010] Evaporation is promptly performed by forming a catalyzed combustion machine so that 
the inferior surface of tongue of an evaporation chamber may be adjoined, making the heating- 
medium-for-higher-temperature path which formed the heating medium for higher temperature it 
not only generates the heating medium for higher temperature for heating / incubation of an 
evaporation chamber, but generated in the catalyzed combustion section in the thermal tube of 
the evaporation interior of a room in the perimeter of an evaporation chamber carry out 
conduction, and heating and keeping an evaporation chamber warm further. Therefore, since the 
amount which carries out catalyzed combustion of the off-gas can be lessened as compared 
with the case where the account of catalyzed combustion and a heating-medium-for-higher- 
temperature path are not prepared, the amount of catalyst loading can be reduced. 
Consequently, the height of a catalyzed combustion machine can be made low and a fuel 
evaporator can be miniaturized as a whole. 
[0011] 
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[Embodiment of the Inver^^f] The gestalt of operation of the fuel ^^^>rator concerning this 
invention is explained with reference to a drawing. The whole fuel c^^^stem schematic diagram 
which drawing 1 requires for this invention, and drawing 2 (a) The sectional side elevation of the 
fuel evaporator concerning this invention and drawing 2 (b) The X-X' sectional view (left half 
abbreviation) of drawing 2 (a) and drawing 3 (a) The perspective view of the cross section 
showing the first operation gestalt of the catalyzed combustion section concerning this invention 
and drawing 3 (b) The perspective view of the cross section showing the second operation 
gestalt of the catalyzed combustion section concerning this invention and drawing 4 (a) The 
perspective view of the cross section showing the first operation gestalt of the catalyzed 
combustion machine concerning this invention and drawing 4 (b) The perspective view of the , 
cross section showing the third operation gestalt of the catalyzed combustion machine which the 
perspective view of the cross section showing the second operation gestalt of the catalyzed 
combustion machine concerning this invention and drawing 4 (c) require for this invention, and 
drawing 5 are the perspective views showing the combustion gas path of the fuel evaporator 
concerning this invention. 

[0012] First, the whole fuel cell system FCS which starts this invention with reference to 
drawing 1 and drawing 2 is explained. The fuel cell system FCS carried in a car In the 
evaporation chamber 1 1 of the body 10 of an evaporator The fuel evaporator 1 equipped with the 
catalyzed combustion section 14 inside the thermal tube 12 of U typeface which evaporates said 
liquid Hara fuel floor line which carries out conduction of the combustion gas HG which is the 
heating medium for higher temperature which carried out catalyzed combustion of the off-gas 
OG of a fuel cell 5 to the inside, and was generated, and contacts by the outside surface, and 
said thermal tube 12, The reforming machine 2 which the original fuel gas FG which said liquid 
Hara fuel floor line was evaporated, and was generated with said fuel evaporator 1 is made to 
react on a solid-state catalyst, and makes it fuel gas, CO removal machine 3 from which the 
carbon monoxide in said fuel gas generated with said reforming vessel 2 is removed, The fuel cell 
5 which generates electricity by making the hydrogen in the fuel gas supplied from said CO 
removal machine 3, and the oxygen in the air compressed by the air compressor 4 which is an 
oxidizer supply means react, The vapor~liquid~separation equipment 6 which separates and 
removes moisture from the off-gas OG of the hydrogen pole of a fuel cell 5, It is constituted 
including the combustion burner 7 which has the supply line of the auxiliary fuel (for example, 
methanol) which generates the combustion gas HG which is the heating medium for higher 
temperature which burns Off-gas OG and the auxiliary fuel which are supplied from vapor-liquid- 
separation equipment 6, and serves as a source of heating of the fuel evaporator 1 in the time of 
starting etc. 

[0013] An operation of the fuel cell system FCS constituted as mentioned above is described. 
Specified quantity supply of the liquid Hara fuel floor line (for example, composite fuel of a 
methanol and water) is carried out from liquid Hara fuel storage tank T with a pump at the fuel 
evaporator 1. The liquid Hara fuel floor line supplied to the body 10 of an evaporator of the fuel 
evaporator 1 is injected by the outside surface of the thermal tube 12 of U typeface prepared in 
the evaporation chamber 1 1 of the body 10 of an evaporator by the original fuel injection 
equipment 40. In said thermal tube 12 in said evaporation chamber 1 1, the combustion gas HG 
which is the heating medium for higher temperature which burned and generated the off-gas OG 
of the hydrogen pole of a fuel cell 5 in the catalyzed combustion section 14 prepared inside the 
thermal tube 12 is flowing, and said liquid Hara fuel floor line evaporates as original fuel gas FG in 
an evaporation chamber 1 1 with the heat obtained from said combustion gas HG through the 
thermal tube 12. As a source of heating of the body 10 of an evaporator, although the 
combustion gas HG which occurs by burning and carrying out catalyzed combustion of Off-gas 
OG and the auxiliary fuel of a hydrogen pole of a fuel cell 5 in the catalyzed combustion section 
14 in the thermal tube 12 is used at the time of operation, when there is no source of heating at 
the time of starting etc., an auxiliary fuel (for example, methanol) is burned by the combustion 
burner 7, and a need heating value can be secured. 

[0014] the original fuel gas FG which it was overheated to the temperature which is not 
condensed by the hot spot 30, and the original fuel gas FG which occurred by said body 10 of an 



file://C:¥Documents%20and%20Settings¥oshino.h¥My%20Documents¥JPOEn¥JP-... 2004/12/06 



. JP-A-2001 -132909 



7/14 s<—is 



evaporator was introduc^^pto the reforming machine 2, and was iq^Huced into the reforming 
machine 2 is made to react on a solid-state catalyst (for example, c^Bwyst of a Cu-Zn system) - 
- having — hydrogen — rich fuel gas is manufactured, furthermore, the hydrogen generated with 
the reforming vessel 2 — after rich fuel gas is removed by CO removal machine 3 in the carbon 
monoxide in gas, it is introduced into the fuel cell 5 which generates electricity by making the 
hydrogen in the fuel gas supplied from said CO removal machine 3, and the oxygen in the air 
compressed by the air compressor 4 which is an oxidizer supply means react. After the off-gas 
OG of the hydrogen pole after reacting with a fuel cell 5 is separated and removed by vapor- 
liquid-separation equipment 6 in moisture, it burns in the catalyzed combustion section 14 again, 
and serves as a source of heating of the body 10 of an evaporator. In addition, as long as it has 
the heating value which the original fuel gas FG which occurred by the body 10 of an evaporator 
does not fully condense, you may introduce into the direct reforming machine 2, without letting a 
superheater 30 pass. 

[0015] Hereafter, the operation gestalt of the fuel evaporator 1 applied to this invention with 
reference to drawing 2 thru/or drawing 5 is explained to a detail. The inlet-port section 21 of the 
fuel evaporator 1 which introduces the off-gas OG of the hydrogen pole of a fuel cell 5 whose 
fuel evaporator 1 concerning this invention is the burned body, By the combustion gas HG which 
is the heating medium for higher temperature which forms successively in said inlet-port section 
21, has the catalyzed combustion section 14 which carries out catalyzed combustion to the 
inside through said the greater part of off-gas OG, and is generated from said catalyzed 
combustion section 14 The thermal tube 12 which carried out U typeface which evaporates the 
liquid Hara fuel floor line which contacts by the outside surface, With the evaporation chamber 
1 1 which is a room surrounding the tube attaching part 1 6 holding said thermal tube 1 2, and said 
thermal tube 12 and said tube attaching part 16 The body 10 of an evaporator which consists of 
original fuel injection equipments 40 which are formed in the upper part of said evaporation 
chamber 11, and inject the liquid Hara fuel floor line in said evaporation chamber 1 I, The 
combustion gas paths 13, 17, 18, and 19 whose combustion gas HG after evaporating the liquid 
Hara fuel floor line in said evaporation chamber 11 is the heating-medium-for-higher- 
temperature path established in the perimeter of an evaporation chamber 1 1 so that the flank of 
an evaporation chamber 1 1 might be kept warm, The catalyzed combustion machine 20 which 
evaporates the liquid Hara fuel floor line of evaporation-chamber 1 1 pars basilaris ossis 
occipitalis by the combustion gas HG1 which is the heating medium for higher temperature to 
which it is adjacently prepared in inferior-surface-of-tongue 1 OA of said evaporation chamber 
11, and catalyzed combustion of the residue of said off-gas OG was carried out, the hot spot 30 
which overheats original fuel gas FG by the combustion gas HG2 which is the heating medium for 
higher temperature with which said combustion gas HG1 and the combustion gas HG passing 
through said combustion gas paths 13 and 18 joined and which is not illustrated — since — the 
principal part is constituted. 

[0016] Next, an operation of the fuel evaporator 1 concerning this invention is explained with 
reference to drawing 2 . The off-gas OG of the hydrogen pole of the fuel cell 5 which is the 
burned body passes along the inlet-port section 21 of the fuel evaporator 1, and branches with 
two flow by inlet-port section 12a of the thermal tube 12 of U typeface held at the tube 
attaching part 1 6. 

[0017] As one of the branched flow is shown in drawing 2 , it flows to the catalyzed combustion 
section 14 prepared in inlet-port section 12a of the thermal tube 12 as it was, and Off-gas OG is 
burned, the combustion gas HG which is a heating medium for higher temperature is generated, 
and the generated hot combustion gas HG flows upwards the inside of the thermal tube 12 of U 
typeface prepared in the evaporation chamber 1 1 from the bottom. When it passes along the 
inside of the thermal tube 1 2 which carried out U typeface in an evaporation chamber 1 1, said 
combustion gas HG evaporates the liquid Hara fuel floor line injected by the original fuel injection 
equipment 40 to the outside surface of said thermal tube 12 with the potential heat of 
combustion gas HG, and generates original fuel gas FG. Next, combustion gas HG after 
evaporating the liquid Hara fuel floor line is discharged by the combustion gas path 13 from 
outlet 12b of the thermal tube 12, and as shown in draw ing 5 t it joins the combustion gas HG1 
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which is the heating med^^ppor higher temperature generated with^H^catalyzed combustion 
vessel 20 at the combustion gas path 17 via the combustion gas pa^^r13 and 18 prepared as 
surrounded the surroundings of an evaporation chamber 1 1. The combustion gas HG2 which is 
the heating medium for higher temperature which furthermore joined is led to a hot spot 30 
(refer to drawing 1) through the combustion gas path 19 and the outlet section 22, and is 
overheated to the temperature which does not condense the original fuel gas FG which 
evaporated in the evaporation chamber 11. 

[0018] As show in drawing 2 , one flow which will be accept on the other hand while branch be 
adjoin and prepare in inferior surface of tongue 10A of an evaporation chamber 1 1 , and generate 
the combustion gas HG1 which be a heating medium for higher temperature from outlet 20b of a 
catalyzed combustion machine by flow to inlet port section 20a of the catalyzed combustion 
machine 20 which carried out the rectangular cross section configuration , and burn Off-gas OG 
with the catalyst with which it be loaded . After the combustion gas HG1 which occurred with 
the catalyzed combustion vessel 20 evaporates the liquid Hara fuel floor line of evaporation- 
chamber 11 pars basilaris ossis occipitalis, as it is shown in drawing 5 , it joins at the combustion 
gas HG and the combustion gas path 17 which were discharged from the evaporation chamber 
11, and the combustion gas HG2 which joined is led to the hot spot 30 which is prepared in the 
latter part of an evaporation chamber 1 1 through the combustion gas paths 1 9 and 22 and which 
is not illustrated. The combustion gas HG2 which came out of the hot spot 30 is discharged out 
of a system as exhaust gas, and the overheated original fuel gas FG is introduced to the 
reforming machine 2. 

[0019] Next, the catalyzed combustion section 14 prepared in the thermal tube 12 of the fuel 
evaporator 1 concerning this invention is explained to a detail with reference to drawing 3 . The 
catalyzed combustion section 14 loads with the same ****** as the catalyst of the conventional 
catalyzed combustion machine inside the thermal tube 12 in the evaporation chamber 1 1 of the 
fuel evaporator 1, and unifies a catalyzed combustion machine and a fuel evaporator. The 
structure of the catalyzed combustion section 14 of the first operation gestalt loads with grid- 
like honeycomb catalyst 14a into the thermal tube 12, as shown in drawing 3 (a). In drawing 3 (a), 
although the configuration of a catalyst eel shows four square shapes, the thing of six square 
shapes may be used. As a process of honeycomb catalyst 14a, support with big specific surface 
area, such as gamma-alumina and a zirconium dioxide, is covered to a ceramic carrier surface, 
and a catalyst is usually prepared by the approach of sinking in the active ingredient of platinum 
and others on it. Honeycomb catalyst 14a may load the thermal tube 12 with what supported the 
catalytic activity component to support, may load only with honeycomb support first, and it may 
prepare it so that the inside and honeycomb support of the thermal tube 12 may be made to 
support a catalytic activity component afterwards. Since honeycomb catalyst 14a can take the 
touch area of Off-gas OG and a catalytic activity component, and a large linear velocity of the 
gas within a catalyst, its life is longer than the time of loading with the granular catalyst for the 
fixed beds to plugging when passing the gas containing many solid content particles, such as 
dust. Although cordierite (2MgO-2aluminum203-5SiO), a mullite (3aluminum203-2Si02), etc. are 
well used as ceramics, a metal can also be used for the quality of the material of the support of 
honeycomb catalyst 14a as support. Said honeycomb support is the support which extruded the 
pressure loss under the high rate-of-flow conditions, and mainly in the shape of [ of the bee 
used in order to prevent powdering of the catalyst by the heat history ] a blow hole, and was 
cast. Honeycomb support is suitable for carrying out small quantity (it being 1% or less to total 
amount of catalysts also including weight of honeycomb support) support of the high precious 
metal catalyst (for example, platinum) of specific activity. 

[0020] As shown in d rawin g 3 (b), the structure of the catalyzed combustion section 14 of the 
second operation gestalt consists of a honeycomb object which wound about around the curled 
form by turns the catalyst eel which carried out soldering processing of the corrugated plate WP 
of the same material as the plate-like ferrite system stainless steel PL, and loads with it into the 
thermal tube 12 made from stainless steel (for example, SUS316L). It is joined by heat-resistant 
high nickel wax material between the plate-like ferrite system stainless steel PL and a 
corrugated plate WP and between said honeycomb objects and thermal tubes 12. The touch area 
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of the off-gas OG of a fL^^p" 5 and a catalytic activity componeni^^p be enlarged by 
considering as the honeycomb object which formed the corrugated WP, and by having 

wound about so that the upper and lower sides of a corrugated plate WP might be inserted by 
monotonous PL, when loading into the thermal tube 12, deformation by the unbalanced load 
concerning a corrugated plate WP can be prevented. A catalyst may load the thermal tube 12 
with what supported the catalytic activity component to metal support, may load only with metal 
support first, and it may prepare it so that the inside and said metal support of the thermal tube 
12 may be made to support a catalytic activity component afterwards. 

[0021] Although the structure of the catalyzed combustion section 14 of the third operation 
gestalt is not illustrated, it loads the support of the torsion fin of the configuration where one 
rectangular plate was twisted with the torsion fin catalyst which supported the metal active 
ingredient into the thermal tube 12 in an evaporation chamber 1 1. thus, twist by carrying out — 
flow of the combustion gas HG which occurred in the catalyzed combustion section 14 in the 
thermal tube 12 with the fin can be turbulent-flow-ized. Since temperature distribution radial [ in 
the thermal tube 12 ] are lost and a heat transfer coefficient becomes large by turbulent-flow- 
izing, the amount of potential heat of the combustion gas HG generated in the catalyzed 
combustion section 14 can use effective in evaporation of the liquid Hara fuel floor line in the 
evaporation chamber 11 of the body 10 of an evaporator. Therefore, evaporation of the liquid 
Hara fuel floor line can be promoted. A catalyst may load the thermal tube 12 with what 
supported the catalytic activity component to metal support, may load only with metal support 
first, and it may prepare it so that the inside and said metal support of the thermal tube 12 may 
be made to support a catalytic activity component afterwards. 

[0022] Next, the structure of the catalyzed combustion machine 20 adjoined and prepared in 
inferior-surface-of-tongue 10A of an evaporation chamber 10 is explained with reference to 
drawing 4 . It is the facility for heating and keeping an evaporation chamber 1 1 warm from 
inferior-surface-of-tongue 10A of an evaporation chamber 1 1 by the combustion gas which 
carried out catalyzed combustion of the off-gas OG discharged from the hydrogen pole of a fuel 
cell 5, and occurred, and the catalyzed combustion machine 20 adjoins inferior-surface-of- 
tongue 10A of an evaporation chamber 1 1, it is stuck preferably and formed. The structure of 
the catalyzed combustion machine 20 of the first operation gestalt is carrying out the 
configuration where the cross-section configuration of a catalyst eel sandwiched the upper and 
lower sides of a corrugated plate WP 1 by monotonous PL1 as shown in drawing 4 (a), and a 
cross-section configuration carries out the laminating of said catalyst eel into rectangular piping, 
and loads with it. Thus, since the touch area (heating area) of inferior-surface-of-tongue 10A of 
an evaporation chamber 10 and the catalyzed combustion machine 20 can be enlarged to the 
maximum extent by making the cross-section configuration of the catalyzed combustion machine 
20 into a rectangle, the amount of potential heat of the combustion gas HG1 which is the heating 
medium for higher temperature generated with the catalyzed combustion vessel 20 can be told 
effective in inferior-surface-of-tongue 10A of an evaporation chamber 10. Moreover, if the high 
catalyst of catalytic activity is used, the height of the catalyzed combustion machine 20 can be 
further made small. Therefore, the car height when carrying the fuel cell system FCS in a car 
can be made low. 

[0023] As shown in drawing 4 (b), after the structure of the catalyzed-combustion machine 20 of 
the second operation gestalt is carrying out the cross-section configuration where of the cross- 
section configuration of a catalyst eel was monotonous, and sandwiched the upper and lower 
sides of the same corrugated plate as drawing 4 (a), carries out the laminating of said catalyst 
eel to the shape of a doughnut (the shape of a concentric circle) and loads with it into piping of a 
cylindrical shape, it crushes piping of a cylindrical shape from the upper and lower sides, and is 
carrying out the oblong ellipse of piping which formed the flat part up and down. By considering 
as such structure, a touch area (heating area) with inferior-surface-of-tongue 10A of an 
evaporation chamber 10 can be made larger than the time of loading piping of a cylindrical shape 
with a catalyst, and the amount of potential heat of the combustion gas HG1 which is the heating 
medium for higher temperature generated with the catalyzed combustion vessel 20 can be used 
effective in evaporation of the liquid Hara fuel floor line of evaporation-chamber 1 1 pars basilaris 
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ossis occipitalis. <^^p 

[0024] As shown in drawing 4 (c), the structure of the catalyzed coifliRtion machine 20 of the 
third operation gestalt cuts the top face of the catalyzed combustion machine 20 of the second 
operation gestalt, and is carrying out the oblong half-ellipse which turned welding attachment of 
the plate up. If it is made such structure, a touch area (heating area) with inferior-surface-of- 
tongue 10A of an evaporation chamber 1 1 can be further enlarged rather than the catalyzed 
combustion machine 20 of the second operation gestalt, and the amount of potential heat of the 
combustion gas HG1 which occurred with the catalyzed combustion vessel 20 can be used 
effective in evaporation of the liquid Hara fuel floor line of evaporation-chamber 1 1 pars basilaris 
ossis occipitalis. 

[0025] Although the structure of the catalyzed combustion machine 20 of the fourth operation 
gestalt is not illustrated, it carries out the parallel arrangement of the piping of a cylindrical 
shape whose same cross-section configuration of the as the catalyzed combustion machine 
(refer to drawing 4 (a)) of the first operation gestalt loaded with the catalyst which is the 
catalyzed combustion section of the first operation gestalt of drawing 3 (a), or the catalyzed 
combustion section of the second operation gestalt of drawing 3 (b) at the inside of rectangular 
hollow piping horizontally, arranging horizontally — the touch area (heating area) of the base of 
an evaporation chamber 1 1, and a catalyzed combustion machine — the maximum — it can do 
greatly, and a throughput can be raised without making the height of a catalyzed combustion 
machine high by making it a parallel arrangement. Consequently, the height of the catalyzed 
combustion machine 20 can be made low, and the configuration of the efficient fuel evaporator 1 
is attained also in the limited tooth space. 

[0026] Next, the combustion gas paths 13, 17, 18, and 19 which are heating-medium-for-higher- 
temperature paths where the combustion gas in the fuel evaporator 1 concerning this invention 
flows are explained with reference to drawing 2 (a) and drawing 5 . The combustion gas paths 13, 
17, 18, and 19 are paths of the combustion gas HG, HG1, and HG2 which is the heating medium 
for higher temperature which is formed in the perimeter of the evaporation chamber 1 1 of the 
body 10 of an evaporator, and is formed in order to heat and keep an evaporation chamber 1 1 
warm. The off-gas OG which is the burned body of the hydrogen pole of a fuel cell 5 branches 
with two flow in the inlet-port section 21 of the fuel evaporator 1. After one flow generates hot 
combustion gas HG through the catalyzed combustion section 14 prepared in inlet-port section 
12a of the thermal tube 12 and evaporates the liquid Hara fuel floor line in an evaporation 
chamber 1 1 , it is discharged by the combustion gas path 13 from upper outlet section 12b of the 
thermal tube 12. The discharged combustion gas HG passes through the combustion gas path 18 
prepared before the fuel evaporator 1, and the combustion gas path 17 established in the left 
lateral. Another flow goes up from the background of the fuel evaporator 1 through the catalyzed 
combustion machine 20 adjoined and formed in inferior-surface-of-tongue 10A of an evaporation 
chamber 10, and is discharged by said combustion gas path 17. The combustion gas HG1 which 
is the heating medium for higher temperature discharged by the combustion gas path 17 joins 
the combustion gas HG which is a heating medium for higher temperature from said combustion 
gas path 18, and the combustion gas HG2 which is the heating medium for higher temperature 
which joined is introduced through the combustion gas path 19 and the outlet section 22 to a hot 
spot 30, and overheats original fuel gas FG. The overheated original fuel gas FG is introduced to 
the reforming machine 2, and combustion gas HG2 is discharged out of a system as exhaust gas. 

[0027] Thus, the combustion gas HG1 discharged from the catalyzed combustion machine 20 
formed in inferior-surface-of-tongue 10A of the combustion gas HG discharged from the 
catalyzed combustion section 14 prepared inside the thermal tube 12, and an evaporation 
chamber 1 1 By forming the combustion gas paths 13, 17, 18, and 19 which are heating-medium- 
for-higher-temperature paths so that heating and incubation of an evaporation chamber can be 
performed, and making the perimeter of an evaporation chamber 1 1 carry out conduction The 
amount of potential heat of combustion gas HG, HG1, and HG2 is given to an evaporation 
chamber 1 1, and it can use still more effective in prompt evaporation of the liquid Hara fuel floor 
line in an evaporation chamber 11. 
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[0028] As stated above, t^jj^feight of the whole fuel evaporator can^B^nade small considering 
as the configuration which formed the catalyzed combustion section^Prwhich burns the off-gas 
OG which is the burned body by the catalyzed combustion reaction inside the thermal tube 12 in 
the evaporation chamber 1 1 of the fuel evaporator 1, and united the catalyzed combustion 
machine and the fuel evaporator with it. Moreover, the heat loss from piping from the catalyzed 
combustion machine which had become a problem conventionally to the thermal tube 12 of a fuel 
evaporator to the outside of a system is lost by unifying. By having formed the catalyzed 
combustion machine 20 so that inferior-surface-of-tongue 10A of an evaporation chamber 1 1 
might furthermore be adjoined, and having considered as the configuration which arranges in the 
perimeter of said evaporation chamber 11 the combustion gas paths 13, 17, 18, and 19 which are 
heating-medium-for-higher-temperature paths Height H of the fuel evaporator 1 can be made 
low. The fuel evaporator 1 equipped with the combustion gas paths 13, 17, 18, and 19 which can 
use effectively the amount of potential heat of the combustion gas HG and HG1 which occurred 
with the catalyzed combustion vessel 20 formed in the inferior surface of tongue of the 
catalyzed combustion section 14 and the evaporation chamber 11 which prepared inside the 
thermal tube 12 can be offered. 
[0029] 

[Effect of the Invention] according to this invention , by prepare the catalyzed combustion 
section which burn the burn body by the catalyzed combustion reaction inside the thermal tube 
of the 1 evaporation interior of a room , and consider as the configuration which unified the 
catalyzed combustion machine and the fuel evaporator , conventionally , the installation tooth 
space of a catalyzed combustion machine provided for the preceding paragraph of a fuel 
evaporator be make unnecessary , and the height of the whole fuel evaporator can be make 
small so that clearly from the above configuration and operation . The car height when carrying a 
fuel cell system in the result, especially a car can be made small. Moreover, the heat loss from 
piping from a catalyzed combustion machine to the thermal tube of a fuel evaporator to the 
outside of a system is lost by considering as the configuration which unified the catalyzed 
combustion machine and the fuel evaporator. 

2) Evaporation is promptly performed by making the heating-medium-for-higher-temperature 
path which prepared so that the inferior surface of tongue of an evaporation chamber might be 
adjoined in a catalyzed combustion machine, and formed the heating medium for higher 
temperature which was made to generate the heating medium for higher temperature for 
heating / incubation of an evaporation chamber, and was generated in the catalyzed combustion 
section in the thermal tube of the evaporation interior of a room in the perimeter of an 
evaporation chamber carry out conduction, and heating and keeping an evaporation chamber 
warm further. Therefore, since the amount which burns the off-gas in a catalyzed combustion 
machine can be lessened as compared with the case where a catalyzed combustion machine and 
a heating-medium-for-higher-temperature path are not prepared, the amount of catalyst loading 
can be reduced. Consequently, the height of a catalyzed combustion machine can be made low 
and a fuel evaporator can be miniaturized as a whole. 
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DESCRIPTION OF DRAWLS 





[Brief Description of the Drawings] 

[Drawing 1] It is the whole fuel cell system schematic diagram concerning this invention. 
[Drawing 2] (a) is the sectional side elevation of the fuel evaporator concerning this invention, (b) 
is the X-X' sectional view of drawing 2 (a). (Left half abbreviation) . 

[Drawing 3] (a) It is the perspective view of the cross section showing the first operation gestalt 
of the catalyzed combustion section concerning this invention. 

(b) It is the perspective view of the cross section showing the second operation gestalt of the 
catalyzed combustion section concerning this invention. 

[Drawing 4] (a) It is the perspective view of the cross section showing the first operation gestalt 
of the catalyzed combustion machine concerning this invention. 

(b) It is the perspective view of the cross section showing the second operation gestalt of the 
catalyzed combustion machine concerning this invention. 

(c) It is the perspective view of the cross section showing the third operation gestalt of the 
catalyzed combustion machine concerning this invention. 

[Drawing 5] It is the perspective view showing the combustion gas path of the fuel evaporator 
concerning this invention. 

[Drawing 6] It is the sectional side elevation of the conventional fuel evaporator. 
[Description of Notations] 

I Fuel Evaporator 

10 Body of Evaporator 

I I Evaporation Chamber 
1 2 Thermal Tube 

13, 17, 18, 19 Combustion gas path (heating-medium-for-higher-temperature path) 
14 Catalyzed Combustion Section 
20 Catalyzed Combustion Machine 
30 Hot Spot 

H Height of a fuel evaporator 

HG, HG1, HG2 Combustion gas (heating medium for higher temperature) 
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